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Application of Separation Lower Polar Terpenoids and
Lipophilic Pigment by Polyamide
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Abstract: To isolate lower polar terpenoids and lipophilic components from aerial‘part of Andrographis paniculata and
Rabdosia rubescens ,from leaves of Ginkgo biloba and Eriobotrya japonica by polyamide column chromatography ,using the
ethanol-water system. The result showed that lipophili¢ pigment could safely and effectively be taken off, and the lower
polar terpenoids could be enriched through polyamide ¢olumn chromatography. The above work will help to solve the

problem of resolution and safety induced by other column chromatography,and to provide a new method for the industri-

alized enrichment of terpenoids.

Key words : polyamide ; ethanol-water system ; terenoids ; lipophilic pigment; purification

SRR ( Polyamide ) Je iy B 2R & MR 19 — 2
TR, B 4 B A JE T o LI SR I I e 2
2, Bty L TR me 6 (RE W
WEME) o 1955 45 BUIR Wit )2 M o0 s WP i LA
K BFTEN SR T SSE BE R, BLE S H K R A
=T N TR SN TR N5 L ew R CE o)
SR 2 W R AT A i S iE 7S N D334 i T TR 31 2R i
1) AU @ B RE . R R LR > 1 o BEA R
AR IR , S B P I I 5 AT, 70 5 Bl B
JEI S R KRR R I SR IENG )2 BT AT S 2
TR B Z BT, B R DR T R TN S b
DEWL R oK A BRI R, R 26T
TEASIEC 2T , B TR A /N e e i
PRIt , SRt S K RS DR M RE X L4

sk H #9:2017-11-22 152 HiH.2018-03-13
S H B K A RELA SRS (81673570) 5 LTI TS 24 A Sk
At (16XD1403500) 5 | ¥ 17 25 24523804 [t " E-BF
FEBEIH
* W {EVEH Tel :86-21-51322191 ; E-mail : ymLius@ 163. com

MRV VE ORI A TAEY) P i — b/ MR
Ly, EEA LR a (K1) 4R b(E1) 2K
B NRSEBENTRE TR TR . 7ei b
FRAL R ZRE vh SIS | S RS R B o A N v
RENRA MR, X LA S b2y vh /gt
o B AL B A BRI . AT, s A
ThEEAEIPOE 5 M JZ ML AT Sephadex LH-20
FE AL S B B v Pk i (2 (ES, A il
A IO RGP < 12 IOk e P P 25 IR e s 2
S5 Wy 2 0 R v M 00 3R 4 — B o 2 I
97 BEAZ Sephadex LH-20 A1 (a3 47 ik A%
AR B 53 0 J5E £ Ak LR E T e Y, SR T A i wfe
DLFE AR 0 38 DA AR 1 1l o3 b 58 4 5 Bk, 1
1L 2E sephadex LH-20 ¥ J2 A 4% 2L 21 Ak b B, 1717 1%
BURHIT S B Bt R LAAE 0 SRk e J2 B o v, g2
SRS AT SE A (R SR AR M R R . H
HI, A PR A v 25 A2 i i R B0 B A rp R
L ZEBK IR RN, MR BRI T (0 2 A R



Vol. 30

e R IR 20 B AR R 2 a3 AN A €0 3R B PRI 1759

W RRFRE F7 , T XF IS | 55 PSS E e R P 1l o
WERE 75 , i A7 Bl T2l iy & SR il . B
ez A, R B A i M AR AR A m] = 52 ) 2
A RO TR AR R AL R T IE BR R L R P A
T B — LB 2 E e

A TR 1 (3R & i e 7 ik E2A 7
JOERETHE RGO A T A SR R AL A
b SEEETE R Bz RSk
o3 E BTN A HE 25 Ao v 245 3 U B R It M
A A ARV R 0 0 07+ R 1 (5 3R 0 35 i, T
BEAh 1, iz FH )2 €0 5 vk X v B 24 v i) 32 S L
SRR TR (R IR

HiCy

O
o HLh  (H,C) o
NN H
: ; \r\/ 70]/\

(HxC,

Y

-4t b

Bl MEEaMIHRE LS
Fig. 1 Chemical structures of -ehlorophyll a and chlorophyll b

1 KBt

HEAE i (LW FRAT T 256 R A BR A \ L 5
170309) ; 21 # (L6 FERY 25 T 7 A BR A W), 41t
7 170407) s 50 % (LI RENT 25007 A BR2S A,
L5 160203 ) 5 F AT (L7 FE AT T 25 o A BR 2
A Al IS1121) 5 2803 R (52365 A i, 265
= 98% ) Bk G FE N B (L= A, 2 =
98% ) s & R (LI PHEAE YT ARARAFD 5
FR R (TCL AR Tl A AT BRZA D) s i 38 (96
[l FHAE P EARAT PR ) 5 BRALR (Adamas 32G1))

S hh-T] I 43 6 6 B 1 (Agilent 8453) 3 ZF-20C
ER U AN G BE T EYELA U 525 KA B
ERL Ry (100 ~200 H ) (1625 £ A AL “2 350 A BR 2
) 395% LW (G R, [ 25 46 P AL 2GR A IR
wl) s (A2, [ 25 4R AL 2 iR A BRA A 5
HeBLIR (I3 B4l [ 25 SR ALl R A IR A WD 5 2

FRIF(SIHT 4L, 2SR A PR A D)
2 XWHE

2.1 HmRERSE

FREUZE o (A2 B BRAY I LA ) 24544 100
o FEIRFLEE A 9 f5 5 95% £ B, BT 80 C &A%
TR ARE 3 R, BRI 2 h R IEHUE K AT
TR RAC s ) 28— e AR, 48 H o
2.2 RELRRMEALE

IR WEREHS 28 g, F 95% & i il 12 h FEAR T
Pk, BeAt il I F AR UTRES, ) 3% 5 A AR
95% L BEVEML, PR PENIAY] . PR 3 ~5 A5 E 7R
TR 7K, 1 2 R IR TS Bk, 2 HH o
2.3 HmAREBERSS

AR (48 v R A I ATARS ) 4 BB
SERAES mL, SREFERE A JEHUUH 300 mL
7k 300 mL 20% 7,1 300 mL 40% Z,fiE 300 mL 60% Z,
15 300 ml. 80% ZEELL K 300 mL 95% 25N .

2.4 FFNEE R &

DNERIC 38 (A g B RRAY I AEAE ) B2 O
FEE0.5 mL JEF B R 30 mL, B 5 mL 7 Bk ik &
21,0 95% CREEDTER R S mL AERA FAEFI
FESh . MUK 20% 2,1 40% 2,1 .60% .15 .80% £,
K¢ 95% B FP R S mL 8z 1, 95% &4
PR AR 2 5 mL VR RFIEE S . BEASRRIAL
RS 3 407, 7E 470 649 655 nm " E WO GAH
2.5 MEFHZE

95% 75 11 L BEA S LU, 53 I AE 470,649 655
nm I PE AR SR OGE , I B DU AR

MR R G
C, = 13.95 x 4665 - 6.88 x A649 (1)
C, = 24.96 x A649 - 7.32 x A665 (2)
C.= (1000 xA470 - 2.05 xC, - 114 x C,) /245

(3)
A, C AR a i, G M SRR b
FWONDSE LIPS S g

3 ERESH

3.1 FihiE

TEPA 470 649 (655 nm Kb St WO 1E
BEAEACPATIN 3 U SRR 1, iRAE A (1) |
(2) ) HFEHRPHSRSEMENY MRS
ORI 2,



1760 RINTYIRRFE I % Vol. 30
F1 FOESERRAE RGO B (x5
Table 1  The absorbance of each fraction of Andrographis paniculata (x +s)
Ko X FOERRE
Detection wavelength 20% eluate 40% eluate 60% eluate 80% eluate 95% eluate Extract of
Water eluate .

(nm) A. paniculata
649 00 0.004 £0 0.006 £0.001  0.013 £0.002  0.040 £0.007  0.307 +0.011 1.455 £0.009
665 0.001 £0 0.004 0 0.006 +0.001 0.012 £0.002  0.040 £0.007  0.438 +0.011 2.153 +£0.004
470 0.007 £0 0.002 £0.002  0.010 £0.001 0.035+£0.002  0.301 £0.008  0.706 +0.033 2.724 £0.043
Bk 1 il OB s R S EASE W8 MRSE PRI AR IR 2,

R2 FNESERERPERPHEESEMEPEE h?@'i(x £s)

Table 2 The content of chlorophyll and carotenoids in each fraction of A. paniculata (; £5)

s ek & L TEREIUR
Lipophilic Water eluat 20% eluate 40% eluate 60% eluate 80% eluate 95%: eluate Extract of
pigments ater eluate A. paniculata

MPEREE it 0.011 £0.002 0.095 +£0.001 0.155+0.015 0.314 +£0.059 0.999 +0:185 .8.455+0.266 40.59 +0. 189

Chlorophyll content
B T I )
Percentage of chlorophyll 0.1% 0.9% 1.5% 3.1% 10. 0% 84.3% -
éifﬁfo;%oﬁft 0.029 +0 0 +0.005 0 +0.007 0.036 £0.012 0.896 +0.031 0.858 £0.054 1.386 +0.121
KN I\%Eﬁ}tt. 1.6% 0 0 200% 49.3% 47.2% -
Percentage of carotenoids
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Fig.2  Thin layer chromatographic analysis of andrographol-
ide, dehydroandrographolide, and each fraction of A.
paniculata
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Table 3  The absorbance of each fraction of Rabdosia rubescem(; +5)

LRIINIESS K KB
Detection wavelength 20% eluate 40% eluate 60% eluate 80% eluate 95% eluate Extract of
Water eluate
(nm) R. rubescens
649 0+0 0.003 +0 0.006 =0 0.016 £0.003  0.013 £0.003  0.517 +0.008 1.215 +0.018
665 0+0 0.003 +0.001 0.006 +0 0.016 £0.003  0.015 +0.001 1.16 £0.018 2.141 +£0.019
470 0.001 =0 0.007 £0.002  0.018 £0.003  0.043 +0.008 0.732+£0.005 0.883 +0.016 3.075 0. 161
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F4 REREERRAGHATHEESEBMENE NEEE (x25)

Table 4 The content of chlorophyll and carotenoids in each fraction of R. rubescens (; +s)

itk (R K KR LR
Lipophilic 20% eluate 40% eluate 60% eluate 80% eluate 95% eluate Extract of
. Water eluate
pigments R. . rubescens
UESS o
. 0+0.01 0.08 £0.017  0.154 £0.01 0.397 £0.062 0.341 +£0.058 17.046 £0.268 36.156 +0.434
Chlorophyll content
LRSS NS

O O [ [ 0 —_
Percentage of chlorophyl 0 0.4% 0.9% 2:2% 1.9% 94.6%

KAY MREE
Carotenoid content
EKiE MERES

Percentage of carotenoids

0.026 £0.004 0.001 +£0.012 0.021 £0.018 0.037 £0.036 2.883 +0.052 1.442 +0.034" 5.555.£0.505

0.6% 0 0.5% 0.8% 65% 32.7% =
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Table 5 The absorbance of each fraction of the Ginkgo biloba (x +s)

LRSS K A IS HOR
Detection wavelength 20% eluate 40% eluate 60% eluate 80% eluate 95% eluate Extract of
Water eluate o
(nm) G. biloba
649 0006 +0.001 0./005 +0 0.002 +0 0.013 £0.001  0.020 £0.002  0.593 £0.015 1.792 +0. 066
665 0-006 +0.001 0.005 £0 0.002 +0 0.013 £0.001  0.033 £0.004 1.733 £0.040  2.982 +0.063
470 0.004 +0 0.020 +0.004 0.013 +0 0.039 £0.002  0.385+0.007  0.702 £0.025 2.985 +0.206
e S IMEROEIE T 2R S B Mbn i 25 AR LK 6,
F6 REMEERANHRATHERESBNLPE NESE (v +s)
Table 6 The content of chlorophyll and carotenoids in each fraction of G. biloba (x +s)
Ji i R K HRA I RO
Lipophilic . 20% eluate 40% eluate 60% eluate 80% eluate 95% eluate Extract of
- Water eluate .
pigments G. biloba
ey
. PaRA it 0.15 +£0.021 0.124 0 0.049 =0 0.329 £0.038 0.653 £0.076 22.209 +0.535 52.176 =1.617
Chlorophyll content
o3t 25
PR E I 0.6% 0.5% 0.2% 1.4% 2.8% 94.5% 0
Percentage of chlorophyl
K B A EL
HHIY |5 00 0.042 £0.016 0.037 +0 0.048 £0.011 1.403 £0.029 1.714+0.064 1.279 +0.294

Carotenoid content
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2:5% 6 ( Continued Tab. 6)

[ty ek & AT IS O
Lipophilic 20% eluate 40% eluate 60% eluate 80% eluate 95% eluate Extract of
. Water eluate .
pigments G. biloba

KWE NRES I

Percentage of carotenoids

0 1.3% 1.1% 1.5% 43.2% 52.8% -

H & 6 & 1, M2 A A AT A rh AR A i rp g
Iy KIRHEANEO R T 80% LN 95% £ Bz, Lt
R FEETT 95% CFEBE i , K% MR
FEAEP T 80% LEEA 95% LB A

XHERAY - A 64T TLC Mk ,366 nm |~ 3
PO IR 4,

i TLC Kl 45 5 A& 30, AR A i v () 3% 2 1 25 4k
B YR ETRE AL G ) T TR R BRI Z AT A TP ARG 1 43
BT, AR B a2 AL S W sy B AT R 5% E4 SREMHERBETHTIERNERHERERBILE

faHE YA P (e 22 Fig.4  Thin layer chromatographic analysis of bilobalide,
uercetin,, and’each fraction of G. biloba
S G e El?ﬁql’\mb 2 Mt B3R 53 KR AL 4 20% FRAL ;S5 40% FRA;6
i+ 32 M B3R5 3 Kb AL (N YA 0 L5
N . Nl oz \‘—“I] N
TEI K 470,649 655 nm A 5 FE SR OGIE 60TTRAL 57 80% TAE ;8 95% FBAL 39 HRAT HHEHUM
%%ﬂ%‘:{ 7 *Eﬁﬁﬁ( 1 ) D (2) N (3 ) Vf%ﬁlﬁ% EF‘ H+ Note ; 1'Bilobalide;2"Quercetin ;3 water eluater;4 20% eluate;5 40%
Z%% /F?% , éﬁ%ﬂ%\:{ 8. eluate ;6 60% eluate;7 80% eluate ;8 95% eluate ;9 Extraction of G.
biloba.
RT MR ESEREROHE A REE(x £5)
Table 7 The absorbance_of each fraction of the Eriobotrya japonica (x £s)
LRIINESS K AL S B0
Detection wavelength 20% eluate 40% eluate 60% eluate 80% eluate 95% eluate Extract of
Water eluate . .
(nm) E. japonica
649 0.001 £0 0.003 £0.001 0.008+0.001  0.019 £0.003  0.030 +£0.003  0.449 +0.021 3.557 £0.251
665 0.001 £0 0.003 £0-001 © 0.008 +0.001  0.019+0.003  0.036 +0.003  1.088 £0.038  3.836 +0.105
470 0.015 £0 0.016 £0.005 0.044 £0.001  0.091 £0.005 0.663 +0.014  0.365 +0.025 3.541 £0.066
B 7 il OGRS e R A by 2 AR ILER 8,
xS MEHEEREGHERPHERLIEMEAT MREE (v 2s)
Table 8 Thetcontent of chlorophyll and carotenoids in each fraction kof E. japonica (x +s)
P o R p REAE ISR
Fipophilic 20% eluate 40% eluate 60% eluate 80% eluate 95% eluate Extract of
. Water eluate . .
pigments E. japonica
I ot
TR 0.023 £0 0.08+£0.03  0.201 £0.019 0.473 £0.069 0.785 +0.081 15.302 +0.651 89.764 +4.918
Chlorophyll content
WESS NS

0.1% 0.5% 1.2% 2.8% 4.7% 90.7% -

Percentage of chlorophyl
KEAE MR T
Carotenoid content

KB NRA I

Percentage of carotenoids

0.054 +0 0.037 £0.028 0.108 £0.007 0.210 +0.014 2.493 +0.037 0.000 £0.067 0.000 +2.434

1.9% 1.3% 3.7% 7.2% 85.9% 0 -

H2 8 FHil, RELMZ AT £ PR A - ip 3 FEEF T 80% LBEF 95% L BRIy A .
IRNGEVE R T 80% LEEM 95% kA, Hoit A AR I 4% 7 40y 4T TLC ARSI, 20% iR 2
OEFEEEPTT 5% AP M R h, 208 bR RO, SRIES,
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Fig.5 Thin layer chromatographic analysis of uosolic acid
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and each fraction of E. japonica
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Note:1 Uosolic Acid;2 water eluate;3 20% eluate;4 40% eluate;5
60% eluate ;6 80% eluate;7 95% eluate;8 Extract of E. japonica.
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